Membrane phospholipid turnover in signal transduction; protein kinase C and mechanism of action of tumor promoters.
Protein kinase C distributed widely in tissues and organs has the potential to play a crucial role in signal transduction for a variety of biologically active substances including growth factors, which elicit activation of cellular functions and proliferation. When cells are stimulated, this protein kinase is transiently activated by diacylglycerol which is produced in the membrane during the signal-induced turnover of inositol phospholipids. Tumor-promoting phorbol esters are intercalated into the membrane, substitute for diacylglycerol, and permanently activate protein kinase C irrespective of the feedback control by cyclic AMP. Under normal conditions in many tissues this cyclic nucleotide blocks the signal-induced inositol phospholipid breakdown and thereby prevents the activation of this protein kinase. Available evidence suggests that protein kinase C is most likely a receptor protein of tumor promoters, and exploration of the roles of this enzyme may provide clues for understanding better the biochemical basis of cell growth and differentiation.